Corticotropin-releasing hormone (CRH)-binding protein: reduction in the adrenocorticotropin-releasing activity of placental but not hypothalamic CRH.
This study is the first to use CRH-binding protein (CRH-BP) purified from human plasma to investigate how the CRH-BP affects the physiological activity of CRH. After incubation at 37 C for 15 min, purified CRH-BP reduced the ACTH-releasing activity of synthetic human (h) CRH in a dose-dependent fashion; using hCRH and CRH-BP at concentrations commonly found in late gestational maternal plasma, (1.5 and 100 ng/mL, respectively) an average 76% reduction in ACTH release was obtained. No effect was observed under the same conditions on ACTH release induced by ovine (o) CRH, which does not bind to CRH-BP. Kinetic estimations are presented to show that the extent of binding of CRH to its BP (and, hence, the reduction in its bioactivity) depends on the time available for binding and the concentration of reactants. Equilibrium between CRH and its BP at the concentrations used in the bioactivity studies take place within 400 s. Since long term secretion of placental CRH into the peripheral circulation occurs during the third trimester of pregnancy, we suggest that the presence of circulating CRH BP may partly explain how markedly elevated plasma levels of CRH coexist with normal ACTH levels at this time. We also propose that stress-induced CRH release will not be similarly quenched by the CRH-BP in the hypothalamic portal system, as the concentration of CRH released will be high, and the exposure time before reaching pituitary corticotropes will be low. Using pituitary cells constantly bathed in BP premixed with hCRH or BP alone (to mimic the situations in pregnancy and nonpregnancy, respectively), we show that short concentrated pulses of synthetic CRH (10 ng in 5 s) or rat stalk median eminence extract (one tenth stalk median eminence in 5 s) retain their ability to induce ACTH secretion despite the presence of CRH-BP. It is, thus, possible that CRH can still exert its role as a stress hormone in late gestation.